Neonatal adrenalectomy alters dendritic branching of hippocampal granule cells.
Alterations in glucocorticoid hormones are known to affect the development of brain and behavior, but the details of these effects at the cellular level are unclear. The present study was undertaken to determine whether dendritic growth and branching in glucocorticoid target neurons, the granule neurons of the hippocampal dentate gyrus, are affected by glucocorticoid hormones. Computerized morphometric analysis of Golgi impregnated granule cells showed that adrenalectomy on Postnatal Day 21 resulted in a small decrease in dendritic branching of lower order dendrites in both male and female rats at 42 days of age, while branching of distal dendrites was left unaffected. Conversely, dendritic branching in rats treated daily with hydrocortisone acetate (5 mg/kg) during the same period was not significantly different from that of untreated rats. Total dendritic length was unaffected by either treatment. These results suggest that relatively minor alterations may occur in the circuitry in the inner molecular layer of the dentate gyrus, a region involving intrahippocampal connections, in the absence of physiological levels of glucocorticoid hormones. Whether these effects are mediated via glucocorticoid hormone effects on the presynaptic afferent neurons or via granule cell metabolic pathways remains to be determined. The most surprising result, given the presence of glucocorticoid receptors in granule cells and the relatively dramatic effects of glucocorticoid manipulations on whole brain that have been reported, is that the effects of these manipulations on dendritic morphology are minimal.(ABSTRACT TRUNCATED AT 250 WORDS)